Solution structures and model membrane interactions of lactoferrampin, an antimicrobial peptide derived from bovine lactoferrin.
Bovine lactoferrampin (LFampinB) has been identified as a novel antimicrobial peptide, which is derived from the N-terminal lobe of bovine lactoferrin. In this study, the solution structure of LFampinB bound to negatively charged sodium dodecyl sulphate micelles and zwitterionic dodecyl phosphocholine micelles was determined using 2-dimensional nuclear magnetic resonance (NMR) spectroscopy. The interaction between LFampinB and multilamellar phospholipid vesicles, containing choline and glycerol head groups, was examined using differential scanning calorimetry (DSC). In addition, the interaction between the N-terminal tryptophan residue and model membranes of varying composition was analyzed by fluorescence spectroscopy. LFampinB adopts an amphipathic alpha-helical conformation across the first 11 residues of the peptide but remains relatively unstructured at the C-terminus. The hydrophobic surface of the amphipathic helix is bordered by the side chains of Trp1 and Phe11, and is seen in both micelle-bound structures. The fluorescence results suggest that Trp1 inserts into the membrane at the lipid/water interface. The phenyl side chain of Phe11 is oriented in the same direction as the indole ring of Trp1, allowing these two residues to serve as anchors for the lipid bilayer. The DSC results also indicate that LFampinB interacts with glycerol head groups in multilamellar vesicles but has little effect on acyl chain packing. Our results support a two step model of antimicrobial activity where the initial attraction of LFampinB is mediated by the cluster of positive charges on the C-terminus followed by the formation of the N-terminal helix which binds to the surface of the bacterial lipid bilayer.